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1 " ttrE Jrr,I O CB 0 E HUn 4r4:C\[rrr JIrrHbr (M oll'!/

I{erxutt ocBoeHlrr Ar4crllrlnr,rHrr <Ocuonbr KBaHToBofi (fnrzru>;,
6y4yrqero cneqraJrr.rcra Har{Hofi (frasz.recxoft 6agoft, Ha Koropoft n nrr
IIIKOJTe CTpolITcr o6lqeuuxeHepHafl r4 CrreqlraJrbHafl rroAroroBKa.
(f u:urcu nrrpa6arrrnaer cnequ(f raqeoruft MeroA MbrlureHr4.f, , Qzsr,rvecryro
oKa3brBarorcr BecbMa rrnoAorBopHbrMr.r lr B Apyft4x HayKax. cnequa;u
IIrI4poKoe (fzsuro-uareMarl4qecKoe o6pasoBaHue, Moryr caMocroruoJrrrFlo
TexHr{rrecKpre HarrpanJreHr,Lf,, ycrtelmro pa6orarr B Hrlx, JrerKo rrepexolt4Trr
3aAaq K Apyfr{M, r.rcKaTb HecTaHAapTHbre 14 HeTpaAr4rlr{oHHbre fr}Tu, rq.pg

npo Q eccuoualrnofi lto 6ulrnocrl,I cleqlraJrracroB n ycnoBr4f, x ycKOpeH 6 of o
3 a1a'ru Ar{ crlr4 rrnrrHbr :

. TeoperlrqecKaJr [oAroroBKa B o'tacru Su:rur<rz, rro3Bonrroqar 6y,
opueHTr{poBarbcs B rroroKe uayuuofi u rexHr{qecxoft uH(fopMarrr4r4: Lr

BO3MOXHOCTb rrCrIOJrb3oBaHLI.fl HOBbIX SUSUUeCT<ZX [pr4Hllr{rrorB B Tex:
oHt4 crreq[anr43r,rpyroTcr ;

o $oprvrIapoBaHl,Ie HafrHoro MbllrrJreHr4.fl, B qacrHocrrl rrpaBr4nbFlgro 11oH]r
rlpr,rMeHr4Mocrld pa3nr,rllHbrx Qrasuuecnrax uongrrafi , 3aKoHoB, teopllfi z
crerleHb AocToBepHocTI'I pe3ynbTaToB, nonyqeHHblx c noMolqblo gKc
MaTeMaTr{qecKrrx MeToAoB r.rccneAoBaHr{r:
nrrpa6orKa rIpHeMoB z HaBbIKorr peureuufi KoHKperHbrx 3aAaq Ir3 paBrrbrx
rroMoraroqux cryAeHTaM B ArlJrbHeft rueu peruarb r4HlKeHepHbre 3aAarqrr.
o3HaKOMneHr,re oryAeHroB c coBpeMeHHoft uayrHoft arnaparypair u
HAqAJIbHbIX HABbIKOB IIPOBEAEHI,If, 9KCilEPI,IMEHTAJIbHbIX HAY.{EIbIX
pa3nnqHbD( sr.rsluecxux ssreHr4ft r{ orIeHKV rrofp rrrHocrefi rasruepeulrfi.

2" MECTO AIICIIr4IIJII,IHb,I B CTpyKTypE 0IIOII

.{vcquumzna <Ocuonbl KBaHToBofi (fzszru) orHocr{Tcs K,o6fl3areJrbgr,rM
Bapr{arr{BHoft qacrz ourosHoft npo(feccuonansnoft o6palonarelruofi npo
Ar.rcrlr4[nr.rHbr rrpoxoAr4T B qeTB epToM CeM eoTpe.

,{na ycneurHolo ocBoeHr4r Kypca (puszxtr cryAeHTaM ueo6xo4r,ruo
pa3AeJrbr nrrc[reft MareMarr{Kz : [u$ sepeHrlr{anbH oe rlrcrrr4oJreHr4e,
Asalr,rruqecKar reoMerprrfl u ruueftnax atre6pa, pfl.gst, 3neuenru
(Dynrqurz KOMTIneKcI{ofo [epeMeHHofo, fluQ$epr:nrlrrrrJrbubre ypaBHeHr4:.rr, 3rne
BeporrHocreft w MareMar[rrecrcofi crarvrcrvllrlvl

ocsoenue Arlcrl[rrnr.rHrr ueo6xo4r{Mo Anf, u3rreulrr cneAyrorq}r]K Ardcrtu
rrJIaHa: <ocnonlr onrlIKI4)), <oCUOnrr xeauronoii sJIeKTpOHI,IKIII)), (I,i
crarr.rcrr.rqecrax Qzszra>, <Hayuno-rzccneAoBarerrbcKas. paSora B ceNrecrpe))
nuuycxuofi xnanu$uraqraonuoft pa6oru.

3' KOMIIETIIHIII'II4 OEyTIATIIIEIO Cfl , @oPMI,IPyEMbltEl B P
o cB o E HVIfl I.VICJ\ I,IIIJII,IHbI (M OAyJIfl )

B peynsrare ocBoeur{f, Ar{crlr4rrnrlHu o6yrarorqzftcr 4orxeH AeMoFrc,rrpu
pe3yJrbrarbr o6pasonanzx:

l) 3uarr:
o (fyn4arueHTarrbHbre 3aKoHbr [pvpoAbr r.r ocHoBHbre Sraszveclrue

rcsaHrosofi, arorrauofi u rgepHoft $zszr<z (OnK-1 ; IIK-1).
2) Yrrrerr:
. IrpllMeHxrr (pusl.IuecKlle 3aKoHhr AJU{ perrreHr.rr flpaKTzrrecrr{x sa4pu (OII
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OIIK-3. Cnr:co6nocm BburBr.srb ecrecrBeHHoHayqHyro oy npo6rierra,
BO3HnKarOq[X B XOAe npO(feCCUOna-nrnoft AesreJrbHocrr4, npuuexa$ J ux peme+{afl

3) Bna4eru:

HayqHylo KaprI,IHy MI{pa Ha ocuoBe 3uanr4s. ocHoBrrbrx uoJroxeHr{fi:. garcoHon u

(p r.rs Hrco -u areM arr{qe cK uft annap ar ;
OIIK-S. Cnoco6uocm o6pa6arrmaru H npeAcraBnf,rb AaHrrr,re

COOTBETCTBI,II4 C TEXHI{qCCKI,IM 3AAAHI4EM TI4TIOBbIX CI{CTEM, UPrI6OPO,N,
cxeMoTexHr4qecKoM II SneMeHTHOM ypOBH{X.

4. CTpyKTypA I,r coAEpxAHI4E Ar4crlulrJrr4tthr MO vJrfl)

o6r{a"s rpyAoeMKocrb Ar4crlr4[irr4Hbr cocraBnser 6 3aqerHbD( e:Au:elull, 216

B AIICUUIIJIHHTII

snajrafi

AMeHTaJIbHITD(

I4 y3nOB Ha

uccne4onaHzff;
IIK-I Cnocoduocrr K alurr4sy rrocraBJreHHofi sarac{v r{cgneAoB&rr B oSnapru

rpl{oopocrpoeHr{s;
rIK-5 cnoco6Hocu K aHurvt3y, pacuery, [poeKTr4poBarrrrro r,r Kor{ yr{poBaHlrro B

(iu.)

Bn4u yue6uofi pa6o'rsr, Brurrcqat
caMocrorrenrHyrc pa6ory qryAeHToB

lr rpyAoeMKocrb (B 'racax)

O6:reu
yue6uofi
pa6ors!,

c {rprzMeHerlileM

uHTepar(TfiqH6tx
MeroAo+

(o uacax / l/o)

3lelrenrrr xranronofi
MexaHI{KI,I rA atOrr,ruo fr IE / 47Y,o

SrelreHrrr Sururn
TBepAOfO TeJra rcl5s%

3lelrenrrr Qusurcu
fl.A.pav

SJr9MeHTapHbrx
qacTnu

Tevu, piurAeJrbr Alrcqunnr{Hbr

Jlexqprs 1. 3axosu rerrJroBofo tr3JrweHnt

Jlexqur 2. KeaHronrre csoficrsa csera
PagAer 2. 9.rcueHrrr rsarrronoft uenanursr u amunofi

Jlexuu.s 4. BorHosrle ceoficrsa

JleKurzs 6. YpanueHile rxpeAr{Hrepa Arfl qacrrarlbr B

ttoreHrlllturbuofi gue



Teruu, pa3Aenbr Ar{crlunnr.rHbr
Kon-no
qacoB JIEKIII{II

rrpaKl
qecKl

I- m6opa-
TOpH6re

cpc

JIerqHs 7. llpoxoxqgeFrr4e qacrurlbr qepe3

rroreHrrnzrJrbnrrfi 6apsep 8 2 2 2

Jler<qprr 8. Ilunefinufi rapuouuqecrnfi ocqrrJrJrf,rop 8 2 2 2
Jlexqzq 9. Arona BoAopoAa 9 2 2 4
JIeKrIrar 10. Op6uralruufi nrexanuqecxufi u naaruurnrrfi
MOMeHT SneKTpOHa

9 2 2 4

Jlexqrs I l. Ilpernqr.rn LrayJrr4 9 2 2 4
Jlexqur I 2. CnonrasHoe r,r r4HAyrrrapoBaHHoe r43JTyqeHHe l0 2 4

Parge"r 3. Sleueurrr $usnrcu rBepAoro reJra 42 6 4 8 19
Jlerqnx 13. Sleuesur xsaHrosofi crarvcrr,rKt4 l0 2 2 1

J

Jlexuuq 14. TeuroeMrocrb rBepAbrx reJr t4 2 2 6
JIexrra.s I5. 3onnas reopr4.f, TBepabrx reJr t8 2 8 t0
Par4e.n 4. S.neueHrrr Qnruxn qApa n gJreMeHTapubrx
qACTIIII 38 6 8 17

Jlercqu.n 16. Aronruoe rrApo t2 2 4 +
Jlexqur 17. PaauoarruBHocrb t2 2 A.+ 5

Jlerqu.r I 8. Buau nsayrvro,uefi crsufi u KJraccbr
3JreMeHTapHbrx qacrr4rl. Mero4u perr{crpaqu[
SJIeMeHTapHbIX qacTI{II

l4 2 I

3rcraruen 36
Irlroro 216 36 :t6 18 90

JIa6onarc e 3aHflTUq
No rvro4yla

AI,ICUPINJII,IHbI

Ne

n/rt
Hauuenon asue ul ulu KparKoe coAepxaHr,re la6oparoprnbD( pA6 o Tpv b

Pasler 1"

KnaHrosaq
rpprpoAa
pISJIyqeHu{

I Nb 6.lOnpeaeJreHae nocrosuuofr Credaua - Eolr,quaHa

2 J\b6.2 I,IsyreHr{e BHeruHero tf oros$Ser<ra u BaKJ4/MHBD(

Qoroereueuron
2

a
J J\b 6. 3 Onpe4eJreHrre pes oHaHcHoro rroreHqr{ala nos6yxc,4ennr_a

aroMa MeroAoM @paurca - fepqa
2

4 3aulura la6oparopHlx pa6or 4
PasAeJ 3.
Sreuesru
(tusurcz
TBepAOTO TeJra

) Ilb 6. 6 I4syleuue reMrrep arypHofi s anzcHMocrrr crf, rrp orraBJr(}Hr.rt
IIoJIyIIpoBOAHIUIKoB

2

6 J\b 6.7 Vzyueuue BoJrbr-aMrrepHbrx xapaKTeplrcrr{K
TepMoqyBcrBHTeJIbHbrx conporzueuufi

2

7 J\b 6. 8 I4syueHrae BoJrbraMrrepHbrx xapaKrepr{crt4n
Qoroconporr{BJreHuf,

2

8 _3aurvra la6oparopulx pa6o:r 2

14TOI-O 18

5. OBPA3OBATEJIbHbIE TEXHOJIOTililI

JreKrILroHHO-CeMr4HapcKar crrcreMa Ooyueuzx (rpa4r,rqzoHlrrE,re
na6oparopurre sanxrux);
o6yueuue B MaJrbrx rpyrnax (nsrnorureuue ta6oparopr{brx pa6or B rlpyu
rp€x.reloner);

I,IOHHbIE

Lr3 AByI;kr

LI

VI



Macrep-KJraccbr (AeMoHcrparrr.rf, Ha rrpaKTuqecKr{x 3aHrrr,r.f,x nrprililrlarroB
no pa3nr4qHbrM TeMaM);

rrpr{MeHeH}re MyJrbrt4MeAua rexHoJroft4ft (npone4euue rreKrlr{oHHbrx
saHstuir c npvMeHeHlreM r(oMrrbrorepHEx npe3eHraqrafi Lr AeMoHorpaIIr4
c noMorqbro rrpoeKTopa r,rJrr4 KoMrrbrcrepa);
nnQoprvraqlrouHo-KoMMyH[KarluoHubre rexHoJrorun (npuueuenue vr

TexHonorr4fi llns MoHr{Topr.rHra reryqeft ycrreBaeMocrra cD/AeHToB H Ko

6. OIIEHOTIHbIE CPEACTB A !.Jlfl TEKyIIIEIO KOFITPO,JTI VC
IIP O ME XTYT O qHOTT,q.T TN C TAUIII4 IIO IIT O T,AIVI

AI,I C qn[JII,IHhI I4 yqEE HO -ME T OAI,IqE C]KOII O E E C
CAMO CTOfl TEJIbHOIZ PAE OTbI CTY/tEEtTOts

Tenyquft KoHTpoJrb ycrreBaeMocrv flBrrfle,rcr pac[pe4endnurna
IIeCKOnbKI4X COCTaBJTI lorqux.

1. PesylrrarurpeftuaHr-roHrpoJur.
2. Brrnonnenrze rz 3arrlr4Ta la6oparopHbrx pa6or.
3. Bsrnoluenue npaKTr{trecKr.rx sa1anuia.

Bonpocir pefiUgr:Xqnrpe4n J\bl
1. Tervrnepatypa a6conroruo qepHoro rena T : 6000 K. Ecnur rena

yMeHbruI,ITr u 2 pasa, To gHeprerlluecKilr cBerl{Mocm a6conrorHo rrgpHo,fo reJra

2. Ecnu Anr{Ha BoJrHbr, coorBercrByroqaf, MaKcr,rMyMy rrrcnyrreHr4:s yMenbrl
To reMneparypa a6conrorno qepHofo reJra

1) yrr,renruu4Tcn B 4 paza
2)ynenuuurcx n 15 pas

1) ynenu.ruJracb B 2 paza
2) ylaenrurvracb n 4 paza

3. Ecnu 3arreprreHHyro nnacrr{HKy, Ha
tofi xe nJrorqaAr{, To cBeroBoe AaBneHr4e

1) ocrauercr Her43MeHHbrM;

2) yrraeurur4rcr B 2 paza;
3) yneluvurcxy2paza.

3) ynenraunrcx n 2. paza
4) yneutrnr{rcs B 16 pas

3) ynenravranacr, B 4 paza
4) yuenuuprJracb n 2 pal,a.

KOTOpyrc rraAaeT cBeT, 3aMeHI,ITE

Eo-E,

4) hc 5)

4. SrexrpoH B aroMe nepexoAr.rr zs nos6yxAeHHoro cocrornrr4r c oHeprraeft
cocrotHl,Ie c eueprveft Es.flpu eroM I4cnycKaercr ([oron. Macca r4c[ynnleHHofo

Er- Eo

1) c' 2)

Et-Eo

3) hc

5. Hacrora rlaAaloqero ua Qor:osJIeMeHT u3rrqenLrs. yMeHbrrraercrr nABoe.
HyxHo rI3MeHI{Tb 3a.qepxl{Bttrorqee HarrprmeHr,re, ecJrlr pa6o:roft .BbrxoAa
Marepr4ana $orosnenreHTa MoxHo npeue6peur?

1) ynenlEuLrrss2paza; 3) yneuzuzr"" 42._p*;

2) yrvreHuur.rrb B 2 pasa; 4) yvreurur^r"" 42 p*;
6. llpu 3aMeHe oAHoro MeraJrJra Apyrr4M AJrr4Ha BoJrHbr,

rpaHllqe $otos$$eK:ra, yl{eHb[raercs. Pa6ora BbrxoAa Ans BToporo MeraJrJra r]
pa6orofi BbrxoAa AJrf, rrepBoro

1) yneruuznacn; 2) yrraenrrrLrnacb; 3) ne usueHr.rJracr.

qar npa.cr]cfi
cpaBHeHr{r9 c

pacqera 3a\av

ceMrHapcfzx
Hbrx poJ[rfoB

BAEMOCTI,I,

qEHI4II

rracb B 4 p+4

I B ocHoBJOe
patsHP

5)ocraszr:r,5eg u eHpIn.



7. Ouuru Crouerona [o r4ccJreAoBaHuro nsaulaoneft crBtrfl. r.r:tJryqeu[s c
1) uosnonuJrr,r oilpeAeJrr.rrb pa3Mepbr flp4pa1'

2) no4rnepAuJur KBaHroByro rplrpoAy v:r:.nu-rreuvfl;
3) uo4rnep4nnnmuil4rrr.re BorHoBrx cnoftcrn y gneKTpoHoB;

4) no4rnepAlrnlr fu[ore3y o Ar{cKperHoM crreKTpe gHepr}rfi 3nercfpouoB B

8. B e$Senre I(omuroua (poron
1) nu6unaer srreKTpou c [oBepxHocrr.r BerrlecrBa;
2) nepe4aer sJreKTpoHy qacrb gHeprr{r{ rrpIa yflpyroM croJrKrtoBeHr{rl;
3) uepeqaer oJrerTpoHy qacrb gHeprr,rIa rrpu HeylpyroM croJrrKHoB,erlur{.

9. onuru (Dpanr<a ra fepua no rrccJreAoBaHr{re greKTpr,rqecKoro pa3pr,ua ts n
1) nosnonnJru orpeAenr.rrb pa3Mepbr flApa;
2) no4rnepAr4Jlr.r KBaHToByro [prrpoAy r{3ryqeHr.s;
3 ) no4rnep Evrnkr HaJrvrrrr{e B o JrHoBrrx cn ofi crB y gneKTpoHoB ;
4) uo4'rnepArlnnr rr{rrore3y o Ar{cKperHoM crreKTpe gHeprurr4 3neKTpoHOB E

10. Ha pr4cyHKe raso6paxeubr crarlzoHapHbre op6zrrr aroMa BoArcpoAa
Eopa, a raKxe ycJroBHo zso6paxeubr rrepexoAbr gJreKTpona c oAuoft or,arlr4:or

Apyryro, corrpoBox'4arcrqzec.q r{3[yireHueM KBaH,ra oHepruu. B ynrrpaQ,u
crreKrpa 9rz rrepexoAbr Aaror cepvrc llaiwtana, n nll4r,rruofi - cepr4ro Banruepa, n
- cepl4lo flarrresa. Hau6olltuefi .racrore KBaHTa n n4raruoft o6lacru ct[eKTpa
repexoA

l)n:4---+n:3
2) n:3 ---+ n:2
3) n: 5 ---+ n:2
4) n: 5 ---+ n: 1

11. B reoprl4 Eopa pa4rayc n-ofi xpyronoft op6nru orreKrpoHa B
.,

Bblpaxaercfl qep* paqvyc uepnoft op6umr Sopnaynofi, 'n 
= \'fr- . o

r,r3MeHsercr Kr{Herr.rqecKar gHepr}rr 3neKTpoHa rrprl fiepexoAe c rperbefi op6urrr
1) ynema.ruBaelcf, n 9 pas
2)yueusruaercrn9pas
3) ynenuuuBaetcr n 3 pasa

4)ynrerunaercsn3prua
5) ue uenrercr

12" OuurrI flenuccoua ra.{xepnrepa no gu(fparqprrz Ha Kprrcrarrna)(:
1) uosnonunr orpeAeJrurb pa3Mepbr s.Apai
2) uo4mepAr,rnr4 KBaHToByro rpr4poAy r{3nyqeHrdr;
3) uo4r'nep AvrJrH lr,urvrqrre BoirHoBrrx cnoficrB y gJreKTpoHoB;

4) no.4tnepAr.rJrr,r fr{rrore3y o A}rcKperuoM crreKTpe gHeprr{r{ 3JreKTportoB B

l) 6,57.10-27 2) 8,35.10-27 3) 6,57.10-24 4) 8,35.10

Bonpocu pefirunr-rcontpolrs J\b2
1. craquonapHr,rM ypaBHeHr,renr lllpe4znrepa Anfl gJreKTpoHa B Bol{opoAorro

%
13. cpa4nzre Anr.rHy BoJrHBr 4e Epofinr / "o grr. uapr4Ka nuraccoii m : 0

ntaccoft m: 1167.J0-'' Kr,I Meroulnx oAr,rHaKoBBre cKopocrr{.

flBfl.rreTc,r ypaBHeHr,re

pax pry:fr4:

o MoAqJrr,r

op6u nrr rra
o6nagrz

n(ppaxpacri,ofi

npoToHa

IIOM A.TOM.E



d2v 2m -#+-jEry =g
\d-x n-

v'v+ +l', + 4)*=o
2) "4- \ +Tces r )

V,v * +l ,- "1"' l* = o

3) n-[ z )

v'v*24tr=o
4) rf

2. Ectwt V - $ynrqus. krMeer nr.r4, ylcalannrrfi Ha pllcyHKe, To

3neKTpoH Ha yqacTKe

LL
-<x<-6 2 prrru

v

OL
?

3. B rcarconr cnyqae gHeprerr.rrrecrczft crreKTp gneKTpoHa cnlouruoft?
1) sner<rpon B fro'reHrlraansnoft rMe rrlrpr4Hoft 10-'' u
2) enenrpoH B aroMe
3) suenrpoH B MoJreKyJre Bo.qopoAa
4) cno6o4urrft enerrpou.

4. MarcuuzlJrbHoe 3HarreH[e ilpoeKrlr,r[ MoMeHTa r4MrryJrbca gJreKTporra,

cocTosHul,I, Ha HaIIpaBJIeHLIe BHerrrHero MaTHI,IT,HOTO IIOJTT paBHO

1)I; D2n; 3)3tl; q4n.

5. Cr<oumo pa3rlrrrHbrx cocrosuuft Moxer lrMerb gneKTpoH c rJraBHbtM
n:4?
1) 15; 2)48; 3)32; 4)s4.

6. Onpe4en[Tb aroM, y Koropoto B ocHoBHoM cocro.f,Hlrr.r sanomreurr K, L,
- cJroe pacrroJroxenu 7 snexrpoHoB.

1) Cl; 2) Ge; 3) Br; 4) Ti.

7. Cpega Ha3brBaercg alcrusuoft, ecJrv oHa
1) noJrHogTbro [orurorqaer rraAaroulee Ha Hee [3nyqeHr4e;
2) nouno0mro pacceraBaer [aAaroqee Ha Hee r43nytreHr4e;

1)

2)

3)

4)

)/
-/t
/J

V/z

/6
r/
/3

o6uapyN!r'm

TIII.CJIO,M

- cJror4 :n 1 N

sf-



3) ycunvnaer rra,qaroqee Ha Hee r,r3nfreHrre.

8. Cucreua HaKarrKr4 Jra3epa rro3BoJr{er
1) cos4au r,ruBepcHyro HaceJreHuocrb B aKTr{Buofi cpe4e;
2) nusnarr BbrHylKAeHHoe H3ryrreuze (foroHon;
3 ) o6ecneur4Tb Brilcorcyro KorepenTHocrb JraSepHoro r43Jryq e:rrvrfl .

9. PaccruorplrM ABa KBaHToBbx cocrorul{fl, B Koropbrx HaxoAr4Tcfl
gHepr[sMr,r E1 u E2, rrpratleM Ez> Er Czcreua 6y4er HaxoAr,rrbc.f, B

HaceJreHHocrbro, ecJrr{ qrrcJro aroMoB N1 c eueprueft E16y4er
1) panuo qucny aroMoB N2 c oneprueir Ez;
2) rvreurrue, .reu /V2;

3) 6onuue, .rerra N2.

10. llpauqzn llaynu crpaBeAnr4B
I ) aitq Bcex roxAecrBeHHbIX qacrr.rq KBaHToBoMexaHr4qecKofi crzcrelrm,r ;

2) gnx cuoreMbr lox.qecrBeHHbrx 6oronon;
3) anr crrcreMbr roxAecrBeuHbrx $eplanonon.

11. .{eneHrae qacl'uq na 6ogonrr u (fepunonbr orrpeAenflerc .

1) ronmo rJraBHbrM KBaHToBbTM rrucroM n;
2) ronrxo op6uranrubrM KBaHTonrnu uucnorvr /;
3) cnunonnM KBaHToBbTM rIrIcJIoM rns;

4) op6r.na;rbHbrM I uvraruutnbnv. m KBaHToBbrMrir q}rcnaMr,r.

12" 3asucuMocrr, uonrpuofi TerrJroeMKowvt cva xr{MurrecKH rrpOclfbx
reMreparypbr rpeAcraBJreHa rra rpa(pnxe
1) 2)

Cla

3R

Cy
3R

4)3)

l3.TennoeuKocrb crrcreMbr, coctosqeft pB N : l02s KJracor4qecs[x
He3aBr{ct4Mbrx rapMoHrrqecKrlx ocqrrJrJrrropoB rrpr4 TeM[eparype T: 300 K, pap

I) 414 AN/K; 2) 4,14,{x/K; 3) 124,2 x[N/K; 4) 41,4 rc[N/K.

14. [e6afi rronyqurr Teoperr,rqecKyro 3aBr,rcr{Mocrb rvrolrpnofi re
TeMrrepaTypbr, paccMaTpr{Bar Kpr4cTalrr4qecKyro perreTKy KaK

l) cucreMy HeB3avMoAeftcrnyrorqzx qacrurtr, c Bepmaroqrax ren:nonsre
pa3lr4qHbrMr4 qacToTaMI{;

2) cucrerr,ry cBs3aHHbx tracrvr{, coBeprlaroqrrx rerrJroBbre KoJrerjauws. c
qacToTaMI4;

3) clrcreMy cBr3aHHbrx qacrr,ru, coBeprlarcqrrx rerJroBbre KoJre6awu4
qACTOTAMI{;

4) clrcreMy HeB3ar4MoAeftcrnyroqux qacrr,rr:, coBepluarorIlrax rrsnJroBbre
oAr{HaKoBEIMt4 rra0TOTaMI,I.

Cy
JR

aToI\,foB, c

c rzunepcHofi

rpexMepHlx

Cv Or

rore6auas c

HaKOBbry:u

pa3nl4rrrIblMLI

KOJIeOaHLIt



1 5 . B a;resrn afl. 3oHa co6crneuubrx [onynpoBoltHr,rKoB
I ) uacrrauuo 3aHflTa eJreKTpoHaMr,r;

2) nonuocrbro 3aHrra gJrerTpoHaMr,r;

3) neperprrBaercrr co cno6oAnofi gouofi nos6y>n4enutx sneprzfi"

1 6. C ynenzqeHueM TeMrreparypbr gJreKTpolpoBoAgocrb nonyrpoBoArrr,r
l) ynenuuuBaercs;
2) yuenrruaerc .;

3) ue rrlenxercx.

17. B o6nacrr4 Hr{3Kr4x reMreparyp y ronyrrpoBoAHr4KoB upeoCiralaer
1 ) 4rrpo-rrrar [poBoAr.rMocrb;
2) enerrpoHHa{ nrpoBoAtrMocrb;
3 ) co6crneHH€ur n poBoAr.rMocrb ;
4) nprarrrecHa{ rrpoBoAr,rMocrb.

Bonpocbr peftrunr-rcourpoln J\b3
l. [nx HyKJroHoB BepHbrMri rBrrrorcs cneAyrou[e yrBepxAeHr,rf,

1) uporou o6raAaer3aprAoM, panurru €-.
2) cnun uefirpoua Meubrue crr.rHa flporoua;
3 ) naaccu rryKJroHoB [paKTprqecKr4 oAr4 HaKoBbr.

2. Yervr MeHblrre glllepfr4g gBfl3vt f,Apa, TeM
1) 6onrruo y Hero 4e$er<r Macc;
2) ueurniyro pa6ory HylnHo coBeprxt4rb, uro6rr pa3Aenr{rfb sro
IIYKJIOHbI:

3) 6onrrue oHepfr{r,r Bbrnenr{Tcf, rrpr4 pacrraAe sroro s.rpaHaorAenbHbre Hy
4) rraenrure ero gHepru;r rtoKos;
5) rraeurnre gueprr,ru BbrAerlrrc.f, B peaKrlrrr{ TepMof,AepHoro crtHTe3il
fl.I.paMr4.

3. llpu o-pacrraAe
1) sapx4 flApa He u3MeHr,rrcs,MaccarApa yMeHbrrraercs na 4 a.e.u.;
2) sapxaflApa weHbrrraercr na2e, Macca f,Apa yMeHbrrraercr sa 4 a,e.v.;
3) zapxgsApa yMeHrrrraerc.f, ua2e, Macca rApa He MeHrercf,;
4) zapxgflApa yMeHbrrraercr sa 4e, Macca rApa yMeHbrrraercfl :r,a2 a.eJvr.

4. Karas 4orrfl paIr4oaKTr{BHbD( aroMoB ocraHerct
BpeMeHr,r, panurrft AByM neplroAaM [oJryp acilaAa

L) s0% 2) 67% 3)33% 4)7s%

5. cxorsro o- u p- pacrraroB AonxHo npousofttu, u:ro6rr uecra6uururrft
241 t --- 209 n.
gs Affi 

rpeBparuJr cs s cra6urumrfi r.r3ororr Br4cMyra 
"ii Bi 

z
1)8au4B 3)6ou5p
2) 9 au3p 4) 7 uu3 p

He paclaBruefics

s) 2s% ?

6. fl.apoa3ora 
tf 

" ,u*"arlrrro o -uacrraqy
gJreMeHTa o6pasonalocr?

qtl r zqtl o z.If r +13 
o 

sltr 
u

(:u4
PI I4CIIYCTIIJI() .f,4po raxQro

orAerrblEre

aMepr{qut'



7.flrpo 6eput,tut IB"rrorJrorrrB o"irrpo"2l 
H 

,
qacrr,rqa [pr{ gToM nrr6pacrrnaerc.{?

l)p 2)n 3) d q e 5) r.rcnycraercx

u +e +v-+v
6. PeaKrlr.rs ' e F ue uoxer nATu tr3-3a Hapy[rreHlrlr
1) curaHoeofo MoMeHTa r{Mflynbca;
2) uenroHuoro 3apsAa;
3 ) enempl.rqecKolo 3aps4a.

9. 3 axonou coxpaneHr.rr gJreKTpr{qecKoro sapflI\a 3 arrperqeHa peaKrlns

1)

2)

p +e +ve+vp

n+p.)e- +ve

n+ve+p+e*
vtt+-n+p+p

3)

4)

10. I4g npr,rBeAeHrrbrx cxeM B3ar4Morrpenpanleunfi qacrIarl aHHr4]rr4[srlur,r

t)oo +Y+Y n, D)n+e +vz)' e 3)Ko+ft++77- qe

I 1. B uop.[AKe Bo3pacraHntr rrHTencrrBHocrr{ Qyn4aruenraJrbFrbre
pacuonaralorcf, cJreAyrorqzrra o6parorvr
I ) gJreKTpoMarHHTHoe, cna6oe, rpaBr,rrarlr4oHHoe, crzJrbHoe;
2) cna6oe, clrJrblroe, rpaBr{Tarlr4rf, HHoe, gneKTpoMarHr4THoe;

3) gJreKTpoMarHrrrnoe, rpaBurruluoHHoe, cna6oe, cr{JrbHoe;
4) rpaBI,ITau[oHI{oe, cla6oe, oneKTpoMarur.rrHo e, cI,IJrbHoe 

"

IlpouexqyroqHaq arrecrarlrrq flpoxoAfir n $oprue gK3aMeHa.

Bonpocrr r< grsal,reuy

1. TenJroeoe r.r3nf{eur{e. PannosecHoe r43nyqeHrEe.
Lr3nrreHr.rr.

2" A6conrorHo qepHoe reno. 3arou Kzpxro$a, 3axou Cre(faua-
Brzna.

Pacnpe4eleHrre gHepfiar,r B cneKTpe a6colrorno rrepHoro

,{Nzuca. Ynrrpa(pr,roJreroBair raracrpo(f a"

KsaHrona{ rvrrore3a u (foprrayna flnaHr<a
Bneiruraft rforoslerrpzqecrzfi e(f(pexr H ero 3aKoHrr. @oronn.
SQSercr Konrnrona lr ero reopr4f,"
Mo4elr aroMa Pesep(fopp;a. flocrynarrr Bopa. Arorra Bollopo.n;a.
fprnoresa Ae Epofiur. SxcueprEueHTaJrbHoe rroATBepxAeHtae)

Mr4 KpOIIaCTI4II.

Cooruourer{r4e Heonpe4enenuocrefi .

Bonnoear rpyHrqux, ee csofi crn a vr crarncrzqecrzfi cMbrcJr.
HeoraquonapHoe ypaBHeHue Illpe4nurepa.
CraquonapHoe ypaBHenne Illpe4r.rHrepa.
rlacrzqa B l[oreHrltranrnoft sNae.

flp oxoN4errfie qacrrlubr qepe3 rroreHrlr.ranrurrfi 6aprep.
Knanroerrft rapMoHr4qecrr.rfi ocqznnflTop.
VpanueHze [lpe4uurepa Ans. oJreKTpoHa B aroMe BoAopoAa. f'nanuog,

MATHI4THOE IGAHTOBbIE qUCNA,

17. KsaHroBaHlae sHepfr4lr oneKTpoHa B aroMe BoAopoAa. Cuexrp
flpanr,rno or6opa.

18. Op6uranrHrrft 14 MarurlTHrrfi uorr,renr gJreKTpoHa.

a

4.

5.

6.
I
8"

9.

10.

11.

12.
13.

14.
15"

16.

'3u KakasrrpeBparqaercr E .rrAlpo

T -rcYaur

xpaHeHr{{

yer
- -)y+i( 

"

nnao4eftcrnlu
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ceoftorr

r4Tanbr{o9 14

BoAopo{a.



19. Co6crneunrrfi uexanprqecrnfi
Ma[Hr.rrHbrii naoueur gneKTpoHa.

Onrrr Illrepua z fepnaxa.

MoMeHT' r{MrryJrbca oreKTpoHa (

Cnranonoe lI MarHr{THoe crllaliloBoe

20. flpunqr4rr :lanpera flay tu. llepzo4rEuecKa{ cr4creMa sJreMeHToB
21. flornoqeHze, crrouTaHnoe u rrHAyrlupoBaHHoe r{3Jrrrrer{r4e.

3firulreftna.
Jla:eprr. llpuuqun 4eftcrurar na3epoB.
KnaccuqecKaf, Teopvs re[JroeMKocrrE. 3arou Aroloura u flr:u.
Knanrosas reoplrr rerrJroeMKocru 3ftnrureftHa.
Teopux retrrJroeMKo uu [e6at. @ouourr.
BogoHrr u (fepuraonu. [IoHsrr.re o K]laHToBbrx crarlrcrr,n:a(

Oepnaz-,{upaxa.
3uepreruuecKr{e 3oHbr B Kpr.rcranJrax.
Facnpe4eneHr{e gneKTpo}roB no gHeprerr{qecKr4M 3oHaM. Knacc

Ten Ha MeT€LIIJrbr, [OnylpoBoAHr.rKtr 14 AUSneKTpr,rKI4.
29 . C o6 crBeHrra.fl r{ rrpr.rMecHas [poBoAuMo crr{ rro JryrrpoBoAur{Ko ts.

30. 3nerrporpoBoAuocrb TBepAbrx reJr. Tevrteparypna-a
oJrer(TpolpoBoAHo crr,r MeraJrJroB r{ rron}rypoB oAHraKo B. YponeHs (D e

3 1. P-n repexoA. flon5mponoAHr.rKoBbre Arro,qbr.
32. Xapaxrepr.trcrr.rru aroMHotro x4pa. Mo4eJrr,r aroMHoro r.Apa"

srp4.
33. 3arconu pa,qlroaKTr,rBHoro pacrraAa. Anr(fa-, 6era- uraMMa-r43Jryqen
34. flgapubre peaKrlr.rrr r{ 3aKoHbr coxpaHeHr{x. Pearqux AerreHr{s r,Aep.

.UeJneHLI.'I.

35. Pearqvrfl. c:prr"resa aroMHbrx x4ep. flpo6neMa ynpaBJrfleMlrx
3 6. Bra4rr nsazuo4efi crnuft u rracczQ nKar\vrs. oJreMeHrapHbrx qacrnrl.
3 7, Metoabr perlrcrparlr4rr gJreMeHTapHbrx qacrurl. KocNrz.reerc ve,nyqIkr.
38. I{acrurlbr n aHTLrsacrr.rrlbr. Hefirpzno. Kuapru.

CaprocrosreJrhHaq pa6ora cryAeHToB BKrroqaer n ce6.f,:
l. Ay,uraropnar caMocrosrerrbHafl pa6om cryAeHTa no Ar4onu.r

ua la6oparopHbrx r.r [paKTr,rqecKr{x 3arrrrrrflx rrp}r pemeHvrvr saAar],.

2" Bueay"4uropnax caMocrofreJrbHaJr pa6ora BbrrroJrnrercif,
yrJryoneHHoM r43yqeHvrLr rilcJryrnJrr{Hbr rro reMe upofi4eHuofi nerrluz. r
na6oparopunnrr pa6o:rarvr. Ouronuofi (fopuoft canaocro-flremHofi pa6onsr
Ll3freHr,re KorrcfreKTa nerr1r,rfi , peKoMeHAon annoft nr.rreparyprr.

CanaocrosreJrblra;r pa6ora 3aBeprlaer sa1La.tr4 Bcex .qpyrux BlrAolB
MOX9T OOylllecTBJlfl'tbcfl. Ha neKllr{tx, ceMI,IHapaX, rpaKTrlrrecKr,Ix
3AIJATVtflx, KoHCynbrarlusx. KaK (foprua opfaHr8arluu yre6Hofo llpo{ecoa
pa6ora cryAeHToB rrpeAcraBnser co6ofi qeneHanpaBJreHHyro crrc,reMajr,pr
no npuo6pereHr,rro 3na:rruit, ocyrqecrBJrreMyro BHe ayAr.rropr,rfi"

Kourponr Bbrrro JrHeHHr caMocrol{reruuofi pa6 orrr o cynlecrB Jrqeror B x
3aIrII4Tbr la6oparopnrsx pa6or rlo ArrcqulJrr{He, rrprr BbrrronHeur4r.r [paKlr4
3K3aMeHe.

1. Karoe I{3Jrf{eHLre Ha3brBaercr rerrJloBhrM, vr. qeM oHo
(nepe.rucnure r<axzx) Br.rAoB usnyrcuur.?

2. [afire olpeAeJreHr4.f, ocHoBHbrx xapaKTepr.rcrr{K TerrJronoro
Hzt3blBaercs a6courctHo .repnrru?

3" CSopnaynzpyftre3aKoHKrapxro(pa.
4. Kaxoft Br.rA r{Meer pacnpeAeneurle gHeprrlra B cneKTpe

Hap4cyftre Kpr{Bbre paclpeAeneHr.rf, B 3aBlrcr,rMocrrl or Anzur,r (ul
Arr{ AByx reMrreparyp (T>Tl).

22.
23.
24.
25.
26.

27.
28.

). Cnusonufi
!rr49ra

queqTbr

I,IHIIITOIIIHa I4

rBep4r,Ix

3aBr,ror{MoP'rb

epfkrfl oBfl314

peaKr+rds

pearqzfi.

BbIIIOIH'IET

AeHroM Jltz
IOATOTOIITKO K

rTenbHil-'I

.4e-[TeIbHOOllb

IIoJlHe]flI4q I4

zagauufi., ua

'a .rIBJIgeTOt

rpoqecc? rr

or Apylu:x

Karoe rtn:o

uoro rerteL?

) noqr.sr



Ctfopuynnpyfire 3aKoHbr Crc(faua - Bogrqruana u cMeilIeHus llu
3annurnre Soprrayny Penes - ,{Nuuca u ro.f,cHt4le cyrr, rl

r<aracrpo&r,r".
7. 3anuruure Qopnryny llnauxa r{ rrorcHr{Te cyrb ero rsauronofi ra
8. Karoe r.r3 TeJr, qepHoe Hnr4 HeqepHoe, r,rMeer Bbrrrne reMrreparypy

o.[r,rHaxonu?
9. B .re^d cocroraT.rrBJreHue, Ha3brBaeMoe QoroeS$eKToM.
10. C(lopuynupyfire 3aKoHhr (foros(f$ercra. lB qeM erlr

[peAcraBneH[f,M Kflaccrdqecr<ofi (pusraxv ?

5.

6.

Kar< raqeerBeHHo, cJreAy{ nonnosofi Kaprr.rHe r43nyqeHrrrr, o6,rxcn
O6trcsure 3aKoHbr SoroeQtlerr a, vcxo4fl, ras $opuynsr 3fi nru,reft
r{ro raxoe Kpacuar rpaHr{rla (poroe(fQerra. geru orpeAen;rerros

lpauuuuoft.racrorrr? Vro srr,rger Ha rroJro)KeHne KpacHofi rpautqu
r{ro rar<oe SoroeneueHT u KaKoBa ero BoJrbraMrrepuas x
floFrervry 6rrna orBeprHyra MoAenb aroMa Tolrucoua?
B q€rvr rporr{Bopequfl npeAroxeunofi Fesep(pop4oM rrrraHerap nofi
B rreM cyrrlHocrb reoprrr{ aroMa, upe4noNeHnoit Boporvr?

fiocryJrarbr Eopa. Karoerr HeAocrarKr.r reopur Bopa?
Cuexrpu aroMoB. CuexrpalrHbre ceprm aroMa BoAopoAa.
Kaqrr.re lr4rrbr coy4apenuft Bo3MoxHbr MexAy sneKTpor{aM

3Ie(TpUqecKr{M IIOJIeU, n arouauu?
B 116\,1 3aKrroqaercs olbrr (DpaHra ra fepua, r.r KaKr{e oorroB

cAeJIaTb Ha ocHoBaHIAIA OUl,rra?
Kaxue KBaHToBFTe qrzcra o rrrrcbrBalor co crorHr4e MnKpoqacr:uq sr?
tlenr onpe.q errrer c fl. gJreKTp oHHoe co crosurr e ral onrrpoBauHol-o
O6rscsnre rrpoqecc o6paronaurrr gHeprerr{qecKr4x 3oH .B TBepAoM
Or qero 3aBlrc.flT rrr[pprHa pa3perrreHHoft soHrr r.r trprcJro yponneit n
Karona 3oHHaJr crpyKTypa [poBoAHr.rKa, rronyrp oBoAHpr Ka ra:

O6bsurure MexaHrd3M co6crseHHofi 14 npzrraecuoft
[oJryrrpoBoAHrIKoB.

KaKos $Hsz.recxufi crrlrrcn [oHrrr4r X)oBHr Oepnara?

Yeira o6ucuflercs. pa3rr,rrrr,re reMneparypnoft ganucrrMocrlr
MeTaJrJroB lr [oJryflpoeoAHuxon?
O6lgcnure 3aBprcr.rMocrb noJroxeHr.rs ypoBux (Depnau r{ KoH

nocureneft sapr'4a B rroJryrrpoBoAnr{Kax or reMrreparypbr.
O 6rscuure (p uslruecru e [poqeccbr, npor4cxoAf, ulr4e rrptr
Hapucyfire oHeprerr4rrecKr4e 3oHbr B olt:actu p-n [epex(rl\a vr

cocrorrr 4eitcrnze BHerrrHero gneKTpr{qecKoro rrors Ha p-n [epexol:.
9ro Ha3brBaerc-r{ paAr{oaKTr,rsnocrrrc? Kar<ze rrpo{eccbn orH

paALroaKTr{nurx?
33. Ha qeu ocHoBaH rrplrHrl[n perr{crparluvr vr vsMepeHr{s paAx4r)aKTr4

Karr.re npradopu flpr{MeHrrorcfl Anfl. srux qerefi?
O6rscHr,rre ycrpoficrno u [plrHrlr.rn 4eftcrnnr cqerrrr4Ka fefirepra.
Onurunre rrpoqeccbr, npoucxoArrqpre B ra3 opa3p"[AHbrx cqetrrr]Kax.
flepeuvcnure $zsr,ruecrr,re [poqeccbr, [por4cxo.4sllr4e rrplr B:]ard

I,I3n)+{eHrrg o BerrIecTBoM.

37. B qeM 3aKJrroqiuorc.f, rrpoqeccbr yrpyroro paccesnnfl
oJTeKTpOHOB Ha gJreKTpOHaX?

38. r{erra o6ycnonnenlr norepr{ oHeprr{r4 _ qacrr4rlrr np}T
rrorrlorqarcruyo cpe4y?

39" t{ro upoucxoAr.rr rrprr npoxoxAeHlrr,r sJreKTpoHa qepe3 rrorJrolr{TeJ]
40. Karosrr oco6euuocrr{ rrpoxoxryeHkrs. qepe3 [orJrorr4TeJrb M

11.

12.

13.

14.
15.

16.

17.

20.

21,
22.
z).
24"

25.
26.

27.
28.

29.

18.

19.

30.
31.

34.
35.
36.

32.

Ilacrlrq z B-zsny.reHr{r, r4Merouero Helpeprrnnrrfi gneprc)Tr,rqe r;rzrh

nonerobrlfi

fipKoprr{

npoTr4BopeI{aT

3HaqeHrae

yrupyfire

ycKopreMbrr\rr{

I,{O}KIIO

poBoAr4Motrr{

AHoorT

oArnbrx

3-

n cno6

n nepexo{a.
FIIrTe, Irt rlerM

K rlr4gny

usnyren1rr?

fl.I'paM.w,

4pr qefe3

uecxux l3-



7 " y9EEHO-METOAI4qECKOE I4 I4II@OPMAIIIIOHHOTE O
Ar,r cqu[Jrr{Hbr (MoAyJr.fl )

a) ouronnafl JruTeparypa:
1. Oagrara. B<lnnosa.f, orrrr4Ka. Knauronas flprapoAa r.r3JrytreHr,rs. O.ne

x4epnoft Susuxu: Yqe6. uoc. / C.I4.Kysueqon, d.M.JIrAep - 3-e ut,4.,
Bysor" y.re6.: HI4II I4H@PA-M,2015 - 212 c.: 60x90 1/16.(n) ISBN
PeNuu Aocryrra: http : I I znanium. com/bookread2.php?book:4 3 8 1 3 5 .

2. Taurm,rr<ona-Eyrurenu\Vl.Vl. Orsuxa. rlacrr 2" Outuxa. K
ctpoeune u (furu.recxre csoficrsa BerrlecrBa fSnexrponnrrfi pecypc]: y'.re6i
Byurrenrau r4.m.- 3nerrpou.TeKcroBbre AaHHbre.-- MzHcr : Brnlefi rua.fl
c.- PeNuna Aocryrra: http ://www. iprbookshop.n:/3 5 5 63.- oBC <IpRhooks>.

3. fanrprn A.O. JIeKrIr,rr4 rro (fasr.rr<e [3ner<rpouurrfi pecypc] : [n u.] /
flpororuena ; Bua4ranazpcrnfi rocyAapcrBerrnrrfi yHr.rBepovrer
fpzropren u'ah u Hr.rmonas fpuroprenz.{a croreroBbrx (Bnf y).-- BraAuvrrz
rocyAapcrBennrrfi yr{r4B epcr.rrer [MeHr4 Alercau4pa fpuropreBr4qa u Hn
Crorerosrx (BlfV), -.q" 5: KnaHronas v rgLep*afl lpzsur<a..- O
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6. 3 . onpe4eneHlre peg oHaHcHoro rroreHrluara nordyx [e:rttrs. aroMa MeroAoM
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